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Sir: 



The following Declaration and any attachments are to establish 
conception in the United States of claimed subject matter in the referenced 
patent application and diligence to the filing of the referenced patent 
application on 24 January 2001 from a date prior to the effective date of the 
following references relied upon by the Examiner to support rejections under 
35 U.S-C. 102(e) and 35 U.S,C. 103(a) in the Office Action dated 10 November 
2003: 



o 
o 



United States Publication No. 2002/00198001 Al (Bajikar) filed in 
the United States on 27 December 2000; and 



UJ 
CD 
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WALCZAKETAL. 

"Method And System for Validating A 
Mobile Station Location Fix" 
Atty. Docket No. CS10560 

United States Publication No. 2002/0164993 Al (Elliot) filed in the 
United States on 12 December 2000. 

In support of this declaration. We, Thomas J. WALCZAK of 
Woodstock, Illinois, and William P, ALBERTH of Crystal Lake, Illinois, declare 
and saycth the following: 

That we conceived the claimed subject matter of the referenced 
patent application in the United States before the 12 December 2000, which is 
prior to the effective dates of United States Publication No. 2002/00198001 Al 
(Bajikar) and United States PubHcation No, 2002/0164993 Al (Elliot) in the 
course of employment by Motorola Inc., the assignee of the instant application 
by virtue of an assignment duly recorded on the Official record of the United 
States Patent & Trademark Office, REEL/FRAME 0111509/0088; 

That the claimed subject matter of the referenced patent 
application was the subject of a written invention disclosure prepared after 
conception, and that before 12 December 2000 the invention disclosure was 
submitted to, a Patent Committee of Motorola Inc., the assignee of record for 
consideration and assignment to a patent attorney for preparation and filing of 
a patent application; 

That each of the dates redacted from the disclosure attached as 
Appendix I is prior to 12 December 2000; 

That on information and belief a patent application was prepared 
and filed, in due course upon, in the United Stated Patent Office on 24 January 
2001 by or on behalf of Motorola Inc.; 

That all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; 
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and further that these statemer\ts were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisorunent, 
or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Thomas J. WALCZAK Date WilHam P. ALBERTH Date 
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DISCLOSURE FOR PATENT COMMfTTEE 
SUBMITTED PURSUANT TO EMPLOYMENT AGREEMENT 



tnvenior(») will not fill in 



DISCLOSURE NO 



Patent Comnoittee Action 




Inventors) Name(6) 



FOR INSTRUCmONS FOR CO MPLETION REFER TO DISCLOSURE IMSTRUCTO M PROCGOURE 

Inventor — * ■ — " ■ " " 



■ must fill in Items 1 thru 12. 
.It»nis 2 to 5 may requtro »xtni slWs, BE S URE thev ara signed, wttnewd and attach ed. 

1 . Name of the Irwantion. (UmK to ten wordA,) ' 

History based iocation assistance 



2. State th« problam(s) resolved by the Invention. 
See attached. 



3. Describe the invention in dataU. Includ. operation, purpo^. environment and how problem(») 
were solved. (Use separate sheet* as r««|uimd.) K'^wm^*; 
See attached. 



^'''^J^'^^T^' ^P^> co mbmationa of known etementa 

or software algorithm produced the improvement(s) over known technoloov? 
See attached *" 



^' S?e ittaSieT*^ technology (attach article, p.t«nt, catalog sh..et or other documentation). 



6. What are the potential appf tcations for use of this invention? 
Any wireless device. 



7. Conception date? 



ft — -ir--r ^713 = (Attach earfiest tog sheets, drawings, etc., to su pport datesl 

Present location of the device? ■"^^ 



Not built. 



^SSrS^S^MLr'"'^ INVENTORSHIP FOR PATENT APPUCATJON MUST MADE BY THE 



fiMPCRTANT - YOU MUS T USE YOUR F ULL FIRST. MIDDLE AND L^ fiT k./vmpc. 

10, inventofs Fuji Name: (Type) — Signature " batT^ S No 

Thomas J. Walczak ^T"?— la^^^Ju^ ■ ™ social sac. No 

Home Address: street " ^ ^^^^ — ' ~ 5^ 



3070 BoepderlJ Wav_ 



Citizen of (I.e. U.S., Germany, Etc.) 
USA 



Woodstock 



Dept. No. 
BA503 



Phone 

3-2293 



11. invert tor's Full Name 
Wtlliam P. Alberth Jr 



Home Address: Street 

1471 Woodscreek Cir 

CHizen of (i,e. U.S., Germany, EtcTT 

USA 



™« City 



Crystal Lake 



Oept No. 
BA478 



Phone 

3-2551 



396-72-7341 



It 



Room No. 
AS211 



luntry 
USA 



Zip Code 




Employee Status 
X ^Permanent 
Contractor 



Social Sec. No. 
323-60-3466 



Room No. 

IL46 



Country 

USA 



Zip Code 

60014 

Employee Status 

Penmaneot 

Contractor 



PCSNl-PC Ofrice97-Excel (TO0527), from Macintosh ldXCELv2,2 191012S)^>.1 
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12. Inventor's Full fsUime: (Type) 
Hom^ Address: Street 



Signature 



Securrt \saification 
Motorola C Q»...<tent>al Propri^rtary t^tor»>^^ 



Date 



Social Sec. No. 



City 



Citizen of (La. U.S., Goimany, Etc.) 



Dept No. 



Phone 



Stat* 



Room No. 



Country Zip Code 



Witness signatura* (TWO WITNESSES ARE REQUIRED) 
Witness muat sign and data thi« form and mil attachrwmnts. 

hJn^NtJon ^^^^ SIGNING THIS FORM ATTEST TO THE FACT THAT THEY UNDERSTAND THE 
13. W»tn««6 Name (Type) 



Employee Status 
____ Permanent 
Contractor 



^^^^ 



SJgnature 



DatB 



1^. Witness Nam 



me (Type) 



Date 



Phone 



rtems 16 to 25 an* to be fillod in by th« ENGINeEfUNO and MARKETING/PRODUCT MANAGER or 
equivalent. Uae separate sheata «s raquirad. 

THE MANAGERS IN SIGNIN G THIS FORM ATTEST THAT THEY UNDERSTAND THE IN VEMTION 

15. What proauct will thia inverrtlon bo uaed in? ^No co<te namea - wae fa riaf deacription If necaaaarvt 

No Plans at this time 



16. Whan (was) (will) the first offer for sale of a product Incorporating this Invention (tw) n^afiie7~ 
Date: 2nd Half 00 



17. When is the estimated shipping date? 4th Quarter '0 0 

IB. When (was) (will) the flret disclosure outside of Motorola (t>e) made? How and to whom? Nondisclosure 
agreement signed? State title and data of publication, if any. 

2nd Half 00 



1^* What is the market for products incorporating this invention? ~- 

Thia invention may be applied to any cellular telephone technology since they all rely on handoffs and must know 
approxrmate Cocation of the mobile. 



^" Who ff* the potential competitors? Whatsis the possibility this invention v^nll be used toy competitors? 



Which ones? 

Potential competitors are Sony. Samsung, Qualcomm. Nokia, etc. 



Old this mvention result from work on a developn>ent contract: (YES) (NO) Contract No 

Who wa» the corttracting party? ' ~— 

No . 

22. Diecuss the business impact that this invention wiM have on Motorola. Be s peoffic and quantitative. 
Provides potential Mure differentiating feature or enhancement May impact future standartis. 



23. ^ngtn^ y; signatunfe J , ^^j^SpTKiS^ PhSSJ 



247^ Signature Ste Oept No. PhSST 



25. Tbe Manager must determine the security classification of this information- See Personnel Policy «84d 

and Co rporato SOP ESQ. Protection of Proprietary Information, ' 

PCSNI-PC Off]ce97-Exeel (990527). from Macintosh eXCELv2.2 (9l0125)-p.2 
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Pafle 3 Di3Qlo5ur© No.__ ^ j Motorola Confidential Proprietary 



2. Problem resolved wtth the Invention 

GPS will be widely used for locating cell phones in the future. However, GPS is not 
100% accurate and can give erroneous results. Errors are mainly due to operation in 
blocked environments and urban canyon environments. In these environments either a 
limited number of satellites are available to make a position fix from or multi-path causes 
errors in the position solutbn. Due to the importance of locating users in emergency 
situations, it is desirable to augment GPS to build confidence in the location fix. 

3. Describe the invention in detail, include Hs operation, purpose^ environment and how problem(s) wera solved. 

9oMiQn#1: 

Cell phones routinely sample neighboring cells to report signal strengths to the base 
station. This information is used today for managing hand-offs between cells. We would 
store away this information with time stamps either locally in the handsets or in the base 
station. 

When the user initiates an E91 1 call, the base station down loads the neighbor cell 
history (or recalls the rnfomiation from memory). Base station can compare the readings 
and history against a database and detemnine if the GPS location makes sense. 

1 . Figure 1 shows a map of a cellular system with cell sites A through H. 

2. User X moves through the cell sites going about his business. 

2a. As the user moves the base stations up date his neighbor list and the phone 
routinely makes signal strength measurements of the neighboring cells. 
2b. The phone stores a history of the neighbor list and measured signal strengths as 
described in Figure 2, Alternately, the history can be stored in the base station. 

3. User initiates an E91 1 call, determines a GPS position and sends fix to the base station. 
Cell phone also downloads neighbor list history to base station. 

4. Base station plots history of neighbor list against data base of measured signal strength 
vs location. Plotted positions will have significant error bars (if they didn*t we wouldn't 
need GPS). 

4a. For this example we presume that the user's cell phone had 5 history points in 
memory. The possible locations and error bars of the six points are plotted in Figure 3 
as well as the reported GPS fix. 

5. For this example, the reported GPS fix (Figure 3) does not correspond to the history 
estimates. The history points indicate that the cell phone is probably somewhere 
between Celt sites C. D, and E. while the GPS fix shows the cell phone in celt H. For 
this example it is easy to determine that the GPS fix is questionable. 

6. At this point the base station can order the cell phone to take another GPS fix. If the 
present GPS fix is reported to the E91 1 operator it can be tagged as questionable data. 
This would tip the operator that he/she should concentrate on trying to ask the user 
exactly where they are. 

7. This process is further outlined in Figure 4. 

Inventor(s) Siflnature(s)/Date(s) AIIL^ G^V^IV^ 



Witness Signatures/Dates: ^^-^^ 
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-SoJution #2: 

The technique of using past history to validate the present position may also be 
extended to stonng and time stamping previous GPS fixes. This will work in much the 
same way as the previous example except that the use of neighbor lists is replaced by GPS 

The analysis of past location information can be used to determine the accuracy of the 
present location fix. There are several examples of how this works 1) in tracking 
applications if there is a plotted point with significant deviation from the path of the average 
locations this data may be assumed to be en-oneous 2) if the distance between the recent 
past location estimates and the present location fix would require the person to move at a 
velocity greater than is considered practical the fix can also be considered erroneous. 

^' or*!Sl?I!S IhJ?' ^^'"'^^'^^^if; P^^«»^ *teP^) °r combination of known elements or softwar, 

aioontnm produced the irnprovement(8) over known technology? 

We would write claims to cover: 

a. Storing in the cell phone time stamped histories of neighbor cell measurements and 
previous GPS fixes. 

b. Storing in the base station (or switch) time stamped histories of users neighbor list and 
previous GPS fixes. 

a Using the history information to develop confidence in the GPS fix. 

5. Prior Alt 

Triangulating off neighbor cell measurements is a known method to determine location But 
using a history of measurements to assist in location is not known. 
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Figure 1. Cell Site Map 
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Cell phone receives neighbor list 

from base station and begins 
measuring and averaging signal 
strength of the neighboring cells. 



Start a 3 minute tinner 



Has cell phone recetved^ - 
a new neighbor list? 



-Y88 



No 

I 
I 



No 

Has timer''- 
expired? 

i 



j Store neighbor Ii5t» ' j 

.Yes "^s* recent signal i ! 

strength values, and ! 

! present time. | 



Figure 2. Method of Storing Neighbor List History 
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^ is plotted estimated 
location of neighbor list 
l>oint plus error bar. 

Z is the GPS location fix. 



Figure 3. Cell Site Map with History Points and GPS fix plotted 
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Cell phone user initiates an E911 call. 



Cell phone takes a GPS fix and downloads 1 
position reading plus neighbortist history file to ! 

base stations. j 



Base station cxDmpares history of r>eighbor list 
readings with database of location v$ readings, 
and determines possible location circles for 
each history point. 



! History location estimates plus GPS fix are 
j presented on a map to an operator 



Operator assigns confidence to GPS reading. 



I If corrfidence is low. cell phone is ordered to "I 
; take another GPS reading. I 



! GPS data plus history information is passed to E91 1 operator 
; for dispatch of emergency response personal. 



Figure 4. Method of Processing History Points and GPS Fix 



invenlor(s) Signature(s)/Date(s): ^1. Wr^^/f CxtX-tjL j 



Witness Signatures/Dates: 



Motorota Confidonttal Proprietary 




PAGE 37/37 * RCVD AT 10112/2004 3:25:07 PM [Eastern DayKght Time]' SVR:USPT0-EFXRF-1fS ' DNIS:8729306 * CSID:18475232350 ' DURATION (min'SS):09-10 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defecti ve images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SroES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GR-VY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER! : 1 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



